Background: Nurse-led interventions have proven beneficial to reduce estimated cardiovascular risk. Aim: The purpose of this study was to evaluate the effect of systematic, nurse-led individual lifestyle counseling sessions on the reduction of 10-year cardiovascular risk scores in patients with coronary artery disease (CAD). Methods: This was a randomized clinical trial of CAD patients treated at a tertiary referral hospital. The intervention group received nurse-led guidance by means of five face-to-face sessions and telephone contact over the course of one year, starting three months after hospital discharge. Exercise and dietary goals were set for each patient and monitored at each session. The control group received standard medical advice. Patients were stratified by Framingham risk score and compared at the end of the follow-up period. Results: The final sample comprised 74 patients, 38 in the intervention group and 36 in the control group. Mean age was 58±9 years; 74% of patients were male. A 1.7 point (−13.6%) reduction in risk score was recorded in the intervention group, vs a 1.2 point increase in risk score (+11%) in the control group (p=0.011). Significant between-group differences were detected for weight (intervention, 78±14 kg at baseline vs 77±14 kg at study end; control, 78±15 kg vs 79±15 kg; p=0.04), systolic blood pressure (intervention, 136±22 mm Hg vs 124±15 mm Hg; control, 126±15 mm Hg vs 129±16 mm Hg; p=0.005), and diastolic blood pressure (intervention, 82±10 mm Hg vs 77±09 mm Hg; control, 79±09 mm Hg vs 80±10 mm Hg; p=0.02). Conclusion: Structured and systematic nurse-led lifestyle counseling effectively reduced cardiovascular risk score.
Introduction
Despite a worldwide increase in the absolute number of cardiovascular events, cardiovascular deaths have remained constant in many countries, possibly as a result of new therapeutic approaches to prevent and treat atherosclerosis, 1 a condition associated with cardiovascular risk factors (RFs) such as smoking and sedentary behavior. Among these therapeutic approaches, behavioral changes have proved to be safe and effective. Interventions such as education and behavioral counseling and support have been reported to be effective in patients with coronary artery disease (CAD) and heart failure (HF). However, attempts to implement lifestyle changes are difficult and require substantial time and effort. 2 Some patients may require more intensive behavior change counseling and others a specialist method such as motivational interviewing. Establishing rapport, setting agendas and assessing importance and confidence to change are integral to this approach. 3 Patients should remain motivated to implement behavioral changes in their daily lives, and so should health care professionals to implement the interventions. 4 So far, strategies and programs for cardiovascular risk prevention and reduction have tended to be multidisciplinary and geared to specific RFs. Even though they employ evidence-based recommendations for management of RFs such as hypertension, dyslipidemia, obesity, sedentary behavior, smoking, diabetes, alcohol intake, and psychosocial factors, 5, 6 they are neither intensive nor systematic, and follow-up is usually short. 6, 7 As a result, the optimal strategy, duration, and intensity of interventions for cardiovascular risk reduction remains unknown. 8 To address this gap, the present study was designed to test whether systematic, nurse-led lifestyle counseling consisting of individualized patient encounters reduces the estimated 10-year cardiovascular risk in patients with CAD. Furthermore, as a secondary outcome, we assessed whether these interventions improved laboratory and anthropometric parameters.
Methods

Study participants
This parallel-group, randomized clinical trial (RCT) was designed to evaluate the impact of systematic educationbased nursing interventions on estimated cardiovascular risk in a sample of CAD patients recruited from a teaching hospital in Southern Brazil. Patients were recruited by a nurse member of the research team. Inclusion criteria were: age≥18 years, diagnosis by catheterization, treatment of acute coronary syndrome at our institution between January 2008-December 2010. Patients with cognitive deficit or neurological sequelae, participating in other intervention studies, those who had a new cardiac event or who died before randomization were excluded. A patient was classified as having cognitive deficit or neurological sequelae if available records mentioned any mental impairment/confusion or any motor impairments, respectively. Participants who had difficulty in answering the items in the survey instruments or required additional explanation after answering the questions were considered to have some degree of cognitive decline and were also excluded to avoid potential bias in the analysis due to mistakes in data completion. The study was approved by the local institutional review board and is registered at ClinicalTrials.gov (NCT00795626). This study was approved by the Hospital de Clínicas de Porto Alegre Research Ethics Committee with judgment number 06/570.
Study protocol and intervention
The study intervention consisted of systematic, nurse-led lifestyle counseling sessions. Patients who met the inclusion criteria, agreed to take part in the study, and provided written informed consent were scheduled to attend the first counseling session three months after the acute event or hospital discharge. At three months, prior to the first counseling session, all study subjects participated in the baseline assessment and responded to the survey instruments. After all measurements had been made, the patients were randomly allocated to the intervention group (IG) or control group (CG) by an external investigator using PEPI 4.0 software (random sampling). The recruiting nurse did not participate in the random allocation process. The external investigator then informed the nurse of the group to which the patient was allocated (IG or CG). During the first session, patients in the IG had their next four consecutive encounters scheduled to take place within a 12-month period. Controls were scheduled to return only after 12 months for the final assessment, but received the standard one-year conventional medical follow-up consisting of two encounters within a one-year period. Data collected during each counseling session were evaluated by the principal investigator.
Participants in the IG attended five individual counseling sessions with the recruiting nurse over a period of one year. The first session took place three months after the acute event or hospital discharge. Session 2 took place at six months, session 3 at nine months, session 4 at 12 months and session 5 at 15 months. During these encounters, patients were assessed, counseled, and monitored as to management of cardiovascular RF and lifestyle changerelated parameters. Information was provided on cardiovascular disease (acute myocardial infarction, percutaneous or surgical intervention, and pharmacological treatment), RFs, and the need for regular physical activity, smoking cessation, dietary control and management of weight, blood pressure, blood sugar, and lipid profile. The counseling sessions included audiovisual materials to help contextualize the cardiovascular disease, as well as handbooks explaining about the cardiovascular RFs. Between visits, IG participants also received once-monthly counseling by means of telephone calls lasting approximately 15 min each. Lifestyle goals were set for each patient according to their specific needs (for example, focus on weight loss or on antismoking strategies). Patients were instructed to walk at moderate intensity three to five times a week for 30-45 min daily. To control weight and blood pressure, participants were advised to reduce intake of sodium and alcohol and increase consumption of fresh fruit, vegetables and low-fat dairy products. 9 At each visit, these goals were reviewed. Barriers to the implementation of exercise and dietary goals, to drug therapy adherence and to smoking cessation were discussed.
Participants in the CG received standard one-year follow-up, consisting of two encounters with the recruiting nurse (visit 1 taking place three months after discharge or the acute event and visit 2 at month 15). CG participants received conventional medical follow-up, including general, unstructured lifestyle counseling. In these encounters, medical advice was focused on the pharmacological management of disease and optimization of medication for relief of clinical symptoms. Although cardiovascular RFs were addressed during standard medical encounters, there was no emphasis on the patient's individual RFs or lifestyle.
Framingham Risk Scores, which estimate 10-year cardiovascular risk and mortality by taking into account non modifiable (age, gender) and modifiable (blood pressure, lipid profile, smoking status) RFs, were calculated for participants in both groups during the first and last encounters, using the variables age, gender, High-density lipoprotein cholesterol (HDL-C) level, total cholesterol level, systolic blood pressure, and smoking status. 10, 11 Demographic and clinical data were collected for all participants and updated throughout the study period. Lipid profile, triglycerides, blood glucose, and glycated hemoglobin were measured at enrollment (month 3) and at the end of one year in both groups. Weight, body mass index (BMI), waist circumference (WC), waist-to-hip ratio (WHR), capillary blood glucose, and blood pressure (BP) were measured during all visits in both groups. Measurements were recorded and classified according to Brazilian Society of Cardiology guidelines. 12, 13 The study also included the Morisky scale, a four-item adherence measure designed to evaluate medication adherence. The questions were as follows: Do you forget to take your medications? Are you careless about the time of taking your medications? Do you stop taking your medications when you feel better? Do you stop taking your medications when you feel worse? To score the questionnaire, each "yes" response is given a score of 1, and each "no" response is given a score of 0 (range 0-4). According to the Morisky classification, adherence is divided into three groups: high for those scoring 0, medium for those scoring 1 or 2, and low for those scoring 3 or 4, when scoring one point for each "yes" answer. 14 
Study outcomes
The primary outcome was the reduction of estimated 10-year cardiovascular risk, as calculated by the Framingham Risk Score, at the end of the lifestyle intervention. Secondary outcomes were improvement in laboratory (lipid profile, blood glucose, glycated hemoglobin) and anthropometric parameters (weight, BMI, WC, WHR), BP, capillary blood glucose measurements, and adherence to pharmacological treatment.
Sample size calculation
Taking into account a significance level of 5% (α=0.05), a statistical power of 80%, an absolute difference of 4% and a standard deviation of 6% in Framingham Risk Scores between the intervention and control groups, and a loss to follow-up of 15%, a minimum sample size of 80 patients (40 patients per group) was required to achieve statistical significance at the end of one year of follow-up. 15 
Statistical analysis
Continuous variables were expressed as means and standard deviations when normally distributed or median and interquartile range otherwise. The categorical variables were expressed in percentages and as absolute numbers.
Pearson's chi-square test and Student's t-test were used for between-group comparison of sample characteristics. Analysis of variance (ANOVA) for repeated measures and analysis of covariance (ANCOVA) with adjustment for baseline measurements were performed for between-group comparison of study variables. A generalized estimating equation was used to assess long-term variation at 3, 6, 9, 12, and 15 months in the intervention group. Two-tailed p-values <0.05 were considered statistically significant.
Results
Of 552 eligible patients, 335 did not agree to participate, mainly because they lived far from the hospital (out of town), 53 patients had a cognitive deficit and 32 neurological sequelae, 37 participated in other intervention studies and 15 had a new cardiac event or died before randomization. Therefore, 80 patients were randomized, 43 to IG and 37 to CG. After one year of follow-up, 38 patients in IG and 36 in CG remained for analysis ( Figure 1 ). The reason for dropout: the patients did not attend 1st visit (five patients in the IG and one patient in the CG).
Baseline characteristics were similar in both groups. The mean cardiovascular risk score was 12.5 for the IG and 10.9 for the CG. Considering the 74 patients who completed the study, mean age was 58±9 years in IG and 59±9 years in CG. Table 1 describes the main characteristics of the sample. At the end of 1 year, the mean cardiovascular risk score declined 1.7 points (-13.6%) in the IG and increased 1.2 points (+11%) in the CG (P=0.011) ( Table 2) .
Regarding cardiovascular risk stratification, 10 patients in the IG (26%) and two patients in the CG (6%) changed to a lower risk class (p=0.016). Relative risk was 4.7 (95% confidence interval (CI): 1.1-20.1).
The changes in laboratory variables at the end of one year were not statistically different between the groups, before or after adjustment for covariance, except for change in LDL-C (p=0.03) ( Table 3) . Conversely, between-group differences in variables such as weight, SBP, and DBP were statistically significant at the end of one year before and after adjustment for covariance (Table 4 ).
Adherence to pharmacological treatment, as measured by the Morisky scale, improved to high adherence in 10 patients in the IG (26%) and five patients in the CG (14%) (p=0. 15 ).
Discussion
In the present study, 10-year cardiovascular risk score decreased by 1.7 points in a group receiving lifestyle counseling, while increasing 1.2 points in a CG receiving traditional medical advice following acute coronary syndrome. Furthermore, there was significant improvement in secondary outcomes such as weight, systolic and diastolic BP in the IG.
To the best of our knowledge, this is the first study to demonstrate that a systematic, nurse-led lifestyle counseling intervention had a positive impact on estimated 10-year cardiovascular risk as compared to traditional medical advice. In a review of the literature, we found no conclusive studies that define an effective intervention strategy, duration or intensity related to cardiovascular risk reduction. 8, 16 Our study is the first carried out in Latin America using an intervention model for secondary prevention of cardiovascular disease characterized as "systematic", as it was methodical in procedure and marked by regularity. Patients in the IG attended pre-scheduled one-on-one counseling sessions and received guidance tailored to their cardiovascular RFs during one year of follow-up. At each visit, the topics were reviewed and patients were encouraged to change their behavior related to lifestyle modifications. The main distinguishing features of this study are the individualized intervention model used, which was associated with reinforcement of instructions by once-monthly telephone calls, and the one-year follow-up period. The predetermined three-month interval between counseling sessions (guidance and management of RFs) and the yearlong trial period proved to be effective and probably helped establish a stronger bond with the patients, thus promoting a stronger commitment to their goals and hence improving clinical outcomes.
Holding one-on-one encounters, combined with extra counseling by telephone between visits, was an important factor in this study, because, although patients have a disease in common, RFs vary from individual to individual and the possibility to tailor each session according to the individual's needs allowed the reduction of estimated 10-year cardiovascular risk. A recent meta-analysis of patients who had undergone myocardial revascularization evaluated the importance of telephone follow-up in this scenario. The studies analyzed showed that telephone follow-up after hospital discharge helped improve quality of life and clinical symptoms, such as pain, anxiety, mood symptoms, knowledge about self-care measures, and lipid profile. 17 Also, counseling and disease management by a health care provider is known to contribute to a beneficial effect on the process of care and quality of life, in addition to reducing hospital admissions. 18 In our study, this combined strategy, one-on-one face-to-face encounters plus reinforcement by telephone, proved to be a feasible strategy for application in clinical practice, being of great benefit to patients in the intervention group. A similar reduction in risk scores was reported by the Lifestyle Interventions for Blood Pressure Control (PREMIER) study, which sought to assess the impact of two lifestyle change interventions on predicted cardiovascular risk. Key findings were a 14% reduction (p<0.001) in Framingham Risk Score in patients who received cardiovascular RF counseling, and a 12% reduction (p<0.001) in those who were also advised to follow the Dietary Approaches to Stop Hypertension (DASH) as compared to the control group. 19 Another randomized clinical trial published in 2007 sought to assess cardiovascular risk reduction, as expressed by reductions in Framingham Risk Score, after a one-year telephone-based intervention with separate analyses of a primary prevention and a secondary prevention group. The primary prevention group experienced a significant reduction in risk score, of −3.10 points (95% CI: −3.98 to −2.22), as compared to −1.30 points in the CG (95% CI: −2.18 to −0.42) (p<0.001). Furthermore, there was significant improvement in secondary outcomes such as total cholesterol, systolic BP, and nutrition level. No significant changes in outcome variables were found in the secondary prevention group compared to its own control group. 16 The Extensive Lifestyle Management Intervention (ELMI) study was conducted with the objective of achieving changes in cardiovascular RFs after one year of follow-up in patients with established CAD. Key findings showed no statistically significant differences in Framingham Risk Score reduction between the intervention and control groups (−0.34±2.46 vs 0.09±2.08) (p=0.138) and no significant differences in secondary outcomes such as RFs and lifestyle modification. 6 Regarding secondary outcomes, an RCT assessed intervention strategies based on nurse-led counseling in patients with diagnosed CAD over 1-4 years of follow-up. During year 1, the IG improved in terms of adherence to pharmacological treatment, BP management, lipid profile, physical activity, and diet: that is, all components except smoking cessation. After four years, the intervention group had further or sustained improvement in all components except smoking cessation and diet. On adjusted analysis, the relative risk (RR) was 0.75 (95% CI: 0.58-0.98) for overall mortality and 0.76 (95% CI: 0.58-1.0) for coronary events. 20 Lifestyle interventions often lead to impressive rates of early behavioral change, but these modifications frequently do not persist over the long term. Changing behaviors is a challenge not only to patients receiving the intervention, but also to the health care providers applying it. 21 A systematic review published in 2010 describes key components that need to be considered in the planning of intervention strategies: cognitive and behavioral aspects, psychological aspects, self-efficacy, length of follow-up, frequency of contact, and motivation. There is no conclusive evidence on these issues, particularly regarding length of interventions and of follow-up. However, it is suggested that initial interventions take place over six weeks, with maintenance and monitoring of RFs at 3, 6, 9, and 12 months 9 . This is consistent with the strategy used in the present study.
Our findings suggest that nurse-led intervention strategies for reduction of cardiovascular risk scores can be used in clinical practice. When applied and evaluated systematically, these interventions play a major role in the promotion of lifestyle changes and reduction of cardiovascular events.
Limitations
Participants in both groups may have received additional dietary and pharmacological guidance provided by other health care providers. Smoking was assessed, but because of the small number of smokers in our sample (n=11), we did not report degree of dependence or change after intervention. A large number of patients declined to participate in our study because they lived far from the hospital and found it hard to come back for the counseling sessions.
Conclusions
In this study, a one-year-long program of systematic nurseled lifestyle counseling reduced cardiovascular risk scores, estimated effects over 10 years, by 1.7 points in a sample of CAD patients. Furthermore, there was significant improvement in secondary outcomes such as weight and systolic and diastolic blood pressure.
Implications for practice
• Patients with CAD benefit from cardiovascular risk reduction when counseled by nurses as to lifestyle modifications. • Therefore, lifestyle counseling should be incorporated into clinical nursing practice regardless of setting. • New studies should be carried out to ascertain the extent to which this risk reduction improves endpoints such as myocardial infarction and death.
